Introduction
Since the 1950s, analytical studies on the chemical composition of human cartilage have been reported, and these have shown that glycos aminoglycans (GAGs) change both with increas ing age and in cartilage disorders1-3.
As to
GAGs in the cartilage of rat, there has been only one report describing analysis of the costal carti lage of one rat at 9 months of age4. On the other hand, various regressive changes have been report ed in clinically normal rats5.6, but these disorders have largely been studied at the histological level, and there have been no reports describing the corresponding changes in GAGs.
In order to clarify the localization of GAGs, Chemical Industries Ltd., Japan)-TB (pH 4.1)7.
In all enzyme digestion experiments, control sam ples were incubated in the respective buffers with out enzymes.
Results
Histological changes A summary of histological changes is given in Table 1. 10 weeks of age; Abnormalities were detect ed in the middle and central zones. In the middle zone, the chondrocytes had become eosinophilic, and showed various regressive changes, such as vacuolization, atrophy or enlargement, and some had even disappeared ( Figs. 1 and 2 ). Clefts were frequently seen in this zone. In the central zone, the matrix had lost its basophilic homogeneity, and fibrillar collagen had become visible. Occasion ally, chondrocytes showed enlargement, resulting in cyst-like formation. The regressive changes in the matrix were prominent around degenerated chondrocytes.
18 weeks of age; The changes were essen tially the same as those seen at 10 weeks of age. 30 weeks of age, The eosinophilic change in the matrix had extended from the marginal to the central zone, accompanied by the regressive changes in chondrocytes and the clefts apparent at 10 weeks of age. On the other hand, the chon drocytes had proliferated from the perichondrium to the marginal zone and were arranged in groups.
54 weeks of age; The changes were essen tially the same as those seen at 30 weeks of age (Fig. 3) . Histochemical changes A detailed description of histochemical reac tions is given in Table 2. 10 weeks of age ; The subperichondrial area showed a weak reaction to TB at pH 4.1, and failed to react with TB at pH 2.5. The marginal zone showed an intense reaction to TB (pH 4.1), and stained weakly with AB (pH 2.5) with 0.9 M MgCI2. The middle and central zones showed reduced TB (pH 4.1) reactivity compared with the marginal zone (Fig. 4) , and these zones were nega tive for AB (pH 2.5) with 0.9M MgCl2. The area using SHase or Chase ABC was detected in both the marginal and middle zones, unlike the control sample.
18 weeks of age; The changes evident upon single staining and the results of the enzyme digestion experiments were essentially the same as those seen at 10 weeks of age. However, the marginal zone did not react with AB (pH 2.5) with 0.9M MgCl2. All the zones had reduced TB (pH 4.1) reactivity with the use of THase or Chase ABC, in comparison with the control sample. Furthermore, the reduction in TB (pH 4.1) reactivity using SHase was only observed in the marginal zone. 30 weeks of age; All zones showed a ten dency for reduction of TB (pH 4.1) reactivity compared with those at 18 weeks of age. Reduc tion in TB (pH 4.1) reactivity using THase was detected in all zones, but there was no difference between the samples treated with SHase or Chase ABC and the control samples. On the other hand, the area of proliferated chondrocytes in the mar ginal zone reacted well with TB (pH 2.5 and 4.1) and the territorial area of these chondrocytes was positive for AB (pH 2.5) with 0.9M MgCl2, and had a TB (pH 4.1)-positive matrix in the experi ment using THase.
54 weeks of age; The changes evident for single stainings were essentially the same as those at 30 weeks of age (Figs. 5 and 6). However, the middle and central zones had a partially negative TB (pH 2.5)-reactive matrix. In the experiment using THase, TB (pH 4.1) reactivity was reduced in all zones. Furthermore, a partial decline of TB (pH 4.1) reactivity using Chase ABC was evident in the middle and central zones.
There was no significant difference between sexes in the degree and incidence of the his tological and histochemical changes described above.
Discussion
As to GAGs in the cartilage of rats, there has been only one report describing analysis of the costal cartilage of a single rat at 9 months of age, in which chondroitin sulfate A was detected4. In the present study, the costal cartilage was found to contain hyaluronic acid (HA), chondroitin sulfate A and/or C (ChS A/C) and keratan sulfate (KS). These GAGs were much more evident in the marginal zone than in the other zones, indicating that the marginal zone has active cartilage metabo lism.
Degeneration of chondrocytes in all zones and proliferation of chondrocytes from the perichon drium occurred with increasing age, and a decrease of GAGs in the area of degenerated chondrocytes and an increase of GAGs in the area of proliferat GAGS including KS were increased in the above abnormal tissue. Thus, it is presumed that these GAGS are needed for the proliferation of chon drocytes to repair the damaged cartilage.
